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(54) COMBINATION CARRIER TRANSMISSION CIRCUIT WITH LIMITER CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a combination carrier transmission circuit 
with a limiter circuit, which can reduce the bit error rate in a mobile station by 
transmitting data using a dynamic range of a power amplifier section efficiently. 
SOLUTION: In the combination carrier transmission circuit 100 with a limiter 
circuit, when multiple carriers are transmitted from a base station, a limiter circuit 
40 calculates the ratio of momentary power to average power of a signal obtained 
by multiplexing all of the carriers as a momentary peak factor, and then compares 
the momentary peak factor with a peak factor threshold value which is a reference 
value. Based on the comparison result, a limit factor calculation circuit 47 outputs 
a limit factor suitable for a degree to which clipping is required, and then limit 
multipliers 25, 26 perform clipping using the limit factor. Due to this mechanism, the 
bit error rate in the mobile station can be reduced using the dynamic range of the 
common power amplifier 3 without performing unnecessary clipping. 



LEGAL STATUS 

[Date of request for examination] 14.03.2003 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 




Cia>H*BMMW (JP) 



(12) 



(a) oi)KmuM&n»f» 

#^2002-44054 
(P2002 - 44054A) 
(43) B ¥^14# 2 /3 8 B (2002. 2. 8) 



(SDIntCL 7 






FI r-n-n**) 


HO 4 J 


13/04 




H 0 4 B 1/04 E 5 K 0 0 4 


H04B 


1/04 




HO 4 J 1/02 5K0 2 2 


HO 4 J 


1/02 




H04L 27/20 Z 5K060 


H04L 


27/36 




HO 4 J 13/00 G 




27/20 




H0 4L 27/00 F 








nam m?m<D&3 ol (^isjd 


(21)fHBi## 


$$g|2000-224176(P2000-224176) 


(7DBIRA 000001122 














spJSEl 2^ 7 H 25 B (2000. 7. 25) 


if^§tt I r r IFKm t FitF— T B 14#20^ 








<72)5fcSS# ftT 








Jjt^*I?KJft *SFHT B 14S2CH3- BBS 
















(74)ft3SA 100097250 








#S:± XP <&3£) 








F*— 5K004 AA05 M08 FA05 FE07 FFOO 








FF05 JEOO JF00 JF04 








5K022 AA02 AA04 AA10 AA12 EE02 








EE22 








5K060 CC04 CC11 DD04 EE05 FF06 








HH06 KK03 LL01 LL23 



(54) mma&m »syfimim%**V7&tis&mmi 



(57) imm 

fifc&fs 088 1 o of*, Sit^ibo^vi^^-t-yraHs 
§25, 2 eas^coy Sy h&M&m^xtv ytry^ 




(2) 



tfcffl 2 002-4405 



Mwra i ] m&<n*^ y T\z.mk$tizm^*^f8L 
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[»W^*i-S«flfSHf] y 5: </*B&ft 

ft*iryr*riK»«HI6fcBU <#tc x Sfflto^yr 
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[00 0 8] CDJ:5i-**£*l3. m5<DV * y*[HjS§l <Dt>m6 (b) TfcS, ±i£o4frg\ m^MtJP i n t 

4 0»o/t^3y7rU-'>3 l/&MjZ>b, m (t) T^C 
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[0 0 3 1] Ift&lsIK 4 5 12, »B# m^«»[e]SS 43fc 
J:tK¥*«*»»BIK4 4 0R*»*fcafi-3^r, 

nti/^nimt) «etw7 7 ^^) ^stB-rso « 

*Jt«Me]a4 6 «c H |»*Ih1K4 5a*e><D»a#fcT— 

±4t^feR«SixSti , -^7r^^BMt (y 3 
yhtAH»»b*aiSix5) ^it^-TSo y 3 jy h« 
R«»[aK4 7«:. m^Jt^lHlSS4 6i:j;5W»e-^ 
?7t?k tf—*-7 7*#nfck<Dtt:&frt>, m&tmt) 
*«y 3 5/ hmARttfcjBAfcd^f^SriWWU (m3zfi) . 

fix-fcs y 3 sr 

[0 0 3 2] flk^, SCBSEIBSH1, H2, Hinted 
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ffl-rS^T. il®0^2 3, 2 4& s ?-+*A'&mg\f6 2 

1, 2 2^U*^fc«*«l/Q««*^l!:SEH-*ft<o 
M^y77 y 9iliS**Tir^5. y^^h 

2 5, 2 6 1± % I /QiRjftd i Offl|||HI# 

as<k 5 *^ i /Qmmj&ft\ztti^ v 3 

h«SS«*[UK4 7i*6oy?y h«R«:-t*tW* 

5o LPF (Low Pass Filter =u— 7 -f/V-^) 2 
7, 2 814, ySyHWf»2 5, 2 6^U*t«i6 

u i^a^i&*»««fc*«iMPi-rs. ie^»^2 9 

fi, LPF 2 7, 2 8^ib^I/Qg(S^MI^l 

[0033] ^ty r ^j*ai{stHiK 3 oo^y t-^j* 
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§§3 ^-rUTCl, C2, ~, CmUlH1-*# 

jtattftiflM 3 2 ii s y r^Alia i *Mnfc0>K 
3^e>*»»js^rsj»txaifsr*. Bio 
r> y ^ s/^EiaS4 o^T^^t y rci, c2, 

fToTt>5o wtaso-c* f&Roj: Sf-^-^y re i, 
C2, cm^*ti-if*u»i«-L-caiafcte»*e , --^7 

^^t°-^7r^^^ii^^^?®^LT. y^y 
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[00 3 6] oiSi^SiiS, ^tyrc2o 

ff*^«aoMl/Q8ft«dA2i <t) . A 

2 q ( t ) fi, T5£ 

n 

A2I (t) = £ D21 (M) ^a(t) 
k=l 

[00 3 8] <D£5\Z7sk£tiZ> 0 «.^-r!J7Cl, C2 
(75 WB#m^f Pintl (t) , Pint2 (t) It T 



[0034] ±3£o^/^^-r y r^j*^{f ESS l o o 

OiMMdo^TEI 2 LH 4 £#B8 LX £ P,|rf$ u < 

TiSJ«fcfiSt"Sp ^yTClfctettS, ^v:/y > 
^BtHJ t (Dn^^/Vi^f^-^fcDl i (n, t) , 
Dlq (n, t) b-TZb. ^-r^ttlfab?-^*/^ 
#nO**I/QtR«J«5>Al i (t) , Alq (t) 

fix Tift 
[0 0 3 5] 
[gfc4] 
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* £ Dlq tk, t) 



[0 0 3 7] 
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« £ D2a(k r t) 
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[0 0 3 9] 
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# y 7<&&.mm mas ioo k^t, -^/i^^ y 
y r c 2 ©fyy y y^Kic»t5miA©Ba{?iJ 

-tit*?*!., 02 (a) *5itJEI2 (b) <D£?\Zir:gtl 

J:0?Pav g 2(t) li, #*Mryr«S:fcfc«. ^f7# 

fi«OB^!A Pint_conib (t) fc, 
PFconb(t) y 5 y KS;^jS§{E:PliiDit_coiDb(t) t<Ti 

t-T 

Pavg_corab{t)-(l/T) 2 PinLconMk) 
k=t 

PFcomb (t) = lOlog [Pint_comb (t) /Pavg_comb (t) ] [dB] 
Plimit_comb(t) (t) =Pavg_comb (t) (t) X lQPFthrsh/io 



• ♦ • (2 • 3) 

9, wmmtitt. E2 ( c ) \z7iiztiz>£5\zm®-r 
5. yr^fi^co^Bff-^Tr^^oii: 

hrsh [dB] let J tf-*e*rofitfW;6"5Tt&i:fc5. 
[0 0 4 1] 

Pint_comb(t)=Pintl(t)+Pint2(t) • • (2 • 4) 
[&7l 
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[0042] tfcs, LTt^ox, ^tyrMf^ 

•Y !J T*i§<D y * s/ Coef_conb(t) tftfefeStL 

Coef_comb (t) =1 

fcfcfL* Pint_comb(t)^Pliniit_comb(t) 
Coef_comb(t)=Plimit_comb(t) /Pint_comb(t) 

fcfcU Pint_comb(t)>Plimit_comb(t) 
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[0 0 4 3] 
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[0 0 4 4] £<oj:5*y 5^ hklttCfiitfiMi 

/Q««J*#*A1 i ' (t) , Alq' <t) jSJltf 
A2i' (t) i:A2q' (t) b\zir&ks T^<ox 
A 1 i * (t) = A 1 i (t) X Coef_conb (r ) 
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^{f[H]gS2 o o ro^pjco^/u^^r yrwjjt 
ft]) ^ 7«^P5y s 2y^s»f+#^ir yrM 

iHftHIKl 0 0<b£i:t$H-*<^ «§*oy 3y*EMtt 
f ^rty T*J«aSfS!HiK2 0 OtCfcS^Xf*. HI 3 (a) 
*3J:tfB3 (b) oj:5^. V T»ieK:±tti'-f ir 
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